Abstract. The concept of intuitionistic fuzzy contra strongly precontinuous mapping are introduced and studied. Properties and relationship of intuitionistic fuzzy contra strongly precontinuous mapping are established. Some applications to fuzzy compact spaces are given.
Introduction
The concept of intuitionistic fuzzy set is introduced by Atanassov in his classic paper [1] . Coker [2] defined the intuitionistic fuzzy topological spaces. As a continuation of this work, Joen et al [6] obtained some interesting results about the intuitionistic α-continuity and the intuitionistic fuzzy precontinuity.
Dontctev [3] introduced the notion of contra continuous mapping. Ekici and Kerre [4] introduced the concept of fuzzy contra continuous mapping. The authors [10, 11] introduced the notions of intuitionistic fuzzy contra continuous mapping and fuzzy contra strongly preconuinuous mapping. In the Section 3 as, a generalization of this classes, we introduce new weaker form of intuitionistic fuzzy contra continuity called intuitionistic fuzzy contra strongly precontinuity. Also, we produce some characterization theorems for that mapping. In the Section 4 we consider some properties concerning fuzzy compactness.
Preliminaries
We introduce some basic notions and results that are used in the sequel. 
will be denote by .
α The IFSs 0 and 1 are defined by
α β∈ such that 1. α + β ≤ An intuitionistic fuzzy point (IFP) ( , ) p α β is an IFS defined by ( , ) ( , ) x p p (x) (0,1) otherwise
Let f be a mapping from an ordinary set X into an ordinary set Y.
is an IFS in Y, then the inverse image of B under f is IFS defined by }.
An intuitionistic fuzzy topology (IFT) in Coker's sense on a nonempty set X is a family τ of IFSs in X satisfying the following axioms:
In this paper by ) , X ( τ or simply by X we will denote the Coker's intuitionistic fuzzy topological space (IFTS [7] Let A be an IFS in IFTS X. Then
is called an intuitionistic fuzzy preclosure of A.
Definition 2.8. [7] An IFS A in an IFTS X is called an intuitionistic fuzzy strongly preopen set (IFSPOS) if ). pclA int( A ⊆ The complement A of an IFSPOS A in X is called an intuitionistic fuzzy strongly preclosed set (IFSPCS) in X. [2, 9] Let X be an IFTS. A family
called a fuzzy open (fuzzy preopen, fuzzy strongly preopen) cover of X. A finite subfamily of a fuzzy open (fuzzy preopen, fuzzy strongly preopen) cover
of X which is also a fuzzy open (fuzzy preopen, fuzzy strongly preopen) cover of X is called a finite subcover of }.
An IFTS X is called fuzzy compact (fuzzy precompact, fuzzy strongly precompact) if every fuzzy open (fuzzy preopen, fuzzy strongly preopen) cover of X has a finite subcover. Definition 2.14. [9] An IFTS X is called (1) fuzzy strongly precompact if each fuzzy strongly preopen cover of X has a finite subcover for X; (2) fuzzy strongly pre-Lindelof if each fuzzy strongly preopen cover of X has a countable subcover for X; (3) fuzzy countable strongly precompact if each countable fuzzy strongly preopen cover of X has a finite subcover for X. Definition 2.15. [9] An IFTS X is called (1) fuzzy precompact if each fuzzy preopen cover of X has a finite subcover for X;
(2) fuzzy pre-Lindelof if each fuzzy preopen cover of X has a countable subcover for X; (3) fuzzy countable precompact if each countable fuzzy preopen cover of X has a finite subcover for X. intuitionistic fuzzy contra continuity ⇓ intuitionistic fuzzy contra α-continuity ⇓ intuitionistic fuzzy contra strong precontinuity ⇓ intuitionistic fuzzy contra precontinuity
Intuitionistic fuzzy contra strong precontinuity
The following example shows that the converse statement may not be true. 
is intuitionistic fuzzy contra precontinuous but it is not intuitionistic fuzzy contra strongly precontinuous. Similarly, the mapping )
is intuitionistic fuzzy contra strongly precontinuous but f is neither intuitionistic fuzzy contra continuous nor intuitionistic fuzzy contra α-continuous. ♦ (ii) ),
Then, f is intuitionistic fuzzy contra strongly precontinuous.
Proof. (i) (ii) ⇒ It can be prove by using the complement.
(ii) (iii) ⇒ Let A be any IFS in X. We put B f (A). − is an IFPOS in X. According to the assumption we have
is an IFSPCS in X. From the Theorem 3.1.
(ii) follows that f is an intuitionistic fuzzy contra strongly precontinuous mapping. ■ − is an IFSPOS in X, so f is an intuitionistic fuzzy contra strongly precontinuous mapping. ■ 
is an IFSPOS in X. Thus f is an intuitionistic fuzzy contra strongly precontinuous mapping. ■ Theorem 3.5. Let Y X : f → be an intuitionistic fuzzy contra strong precontinuous mapping from an IFTS X into an IFTS Y. Then the following statements holds:
(ii) It can be prove in a similar manner as (i). ■
The following theorem gives some local characterizations of the intuitionistic fuzzy contra strong precontinuous mappings. (i) if f is an intuitionistic fuzzy contra strongly precontinuous mapping and g is an intuitionistic fuzzy continuous mapping, then gf is an intuitionistic fuzzy contra strongly precontinuous mapping;
(ii) if f is an intuitionistic fuzzy contra strongly precontinuous mapping and g is an intuitionistic fuzzy contra continuous mapping, then gf is an intuitionistic fuzzy strongly precontinuous mapping;
(iii) if f is an intuitionistic fuzzy irresolute strongly precontinuous mapping and g is an intuitionistic fuzzy contra strongly precontinuous mapping, then gf is an intuitionistic fuzzy contra strongly precontinuous mapping;
(iv) if f is an intuitionistic fuzzy irresolute strongly preopen (intuitionistic fuzzy irresolute strongly preclosed) surjective mapping and gf is an intuitionistic fuzzy contra strongly precontinuous mapping, then g is an intuitionistic fuzzy contra strongly precontinuous mapping.
(v) if gf is an intuitionistic fuzzy contra strongly precontinuous mapping and g is an intuitionistic fuzzy open (fuzzy closed) injective mapping, then f is a fuzzy strongly precontinuous mapping.
Proof. The proof of the statements (i), (ii) and (iii) follows from the relation )),
for each IFS C in Z. The proof of the condition (iv) follows from the fact that for any surjective mapping g holds ),
for each IFS C in Z. The proof of the condition (v) follows from the fact that for any injective mapping g holds )),
for each IFS B in Y. ■ Corollary 3.8. Let , X 1 X and 2 X be IFTSs and
is an intuitionistic fuzzy contra strongly precontinuous, then f p i are also intuitionistic fuzzy contra strongly precontinuous mappings.
Proof. It follows from the facts that projections are intuitionistic fuzzy continuous mappings. ■ The mapping f is intuitionistic fuzzy contra α-continuous if and only if it is both intuitionistic fuzzy contra semicontinuous and intuitionistic fuzzy contra strongly precontinuous. Proof. It follows from the Theorem 2.1. ■ Remark 4.3. From the definitions above we may conclude that 1) every fuzzy almost compact IFTS is fuzzy almost Lindelof.
2) every fuzzy almost compact IFTS is fuzzy countably almost compact. → be an intuitionistic fuzzy contra strongly precontinuous mapping from an IFTS X onto an IFTS Y. If X is fuzzy precompact (fuzzy pre-Lindelof, fuzzy countable precompact), then Y is fuzzy almost compact (fuzzy almost Lindelof, fuzzy countable almost compact).
